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A New Tension/Compression Fatigue Test Method under Cyclic Axial Loading for
Metallic Micro-Elements
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In this study, a new tension/compression fatigue test method under cyclic
axial loading for metallic thin wires used for MEMS was developed. The electrolytic polishing was
applied to commercially pure iron wire to prepare a test piece with a minimum wire diameter of
700-180u m, and developed tension/compression fatigue tests were successfully conducted. The
developed method is much better than conventional fatigue tests using reversed bending loading,
because an accurate value of stress could not be obtained under bending due to plastic deformation.
The fatigue life decreased as the stress ratio, R, increased for R=-1, -0.1 and 0.1. For R=-1 and
high-cycle fatigue of R=-0.1, the fatigue crack propagation caused failure, while for R=0.1 and
low-cycle fatigue of R=-0.1, fatigue failure due to accumulation of plastic deformation was
observed. Also, the effect of wire diameter was examined. Compared at the same stress amplitude, the

fatigue life increased as the wire diameter decreased.
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